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(67)  Embodiments of the present invention provide
an IC die and a preparation method thereof, so as to
resolve a problem that a currently used heat dissipation
method of an IC chip has a limited effect in an aspect of
reducing a temperature of a heat point on a surface of
the IC chip. The IC die includes an underlay; an active
component; an interconnection layer, covering the active
component, where the interconnection layer includes
multiple metal layers and multiple dielectric layers, the
multiple metal layers and the multiple dielectric layers
are alternately arranged, a metal layer whose distance
to the active component is the farthest in the multiple
metal layers includes metal cabling and a metal welding
pad; and a heat dissipation layer, where the heat dissi-
pation layer covers a region above the interconnection
layer except a position corresponding to the metal weld-
ing pad, the heatdissipation layer is located under a pack-
age layer, the package layer includes a plastic packaging
material, and the heat dissipation layer includes an elec-
trical-insulating material whose heat conductivity is
greater than a preset value.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201510221081.2, filed with the Chi-
nese Patent Office on April 30, 2015 and entitled "INTE-
GRATED CIRCUIT DIE AND PREPARATION METHOD
THEREOF", which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of in-
tegrated circuits, and in particular, to an integrated circuit
die and a preparation method thereof.

BACKGROUND

[0003] As an integration level of an integrated circuit
(IC, Integrated Circuit) chip is increasingly high, power
density of the chip is higher. In addition, the power density
is also unevenly distributed across the entire IC chip. In
a region whose power density is relatively high, a large
amount of heat is generated within a range with an ex-
tremely small area, and consequently, a heat point with
an extremely high temperature is formed on a surface of
the chip. Temperatures of these "heat points" are much
higher than an average temperature of the entire IC chip.
If heat in heat-point regions cannot be rapidly spread
because effective heat management and an effective
heat dissipation design are not performed on the IC chip,
temperatures in the heat-point regions of the chip easily
become excessively high, and consequently, the chip
cannot normally work.

[0004] Currently, aheatdissipation designofanIC chip
is mainly adding a heat sink on an IC chip package. FIG.
1 shows a die-up plastic ball grid array package body 10
on which a heat sink 12 is integrated. In the package
body 10, an IC die 11 is mounted on a underlay 15 by
using a die bonding material 13, and is connected to a
leading wire 17. The package body 10 can be connected
to a printed circuit board (not shown in FIG. 1) by using
a solder ball 14. The heat sink 12 is disposed on the
underlay 15, and is configured to dissipate heat of the
die 11. A plastic packaging material 16 seals the package
body 10. In FIG. 1, a material of the heat sink 12 is a
conductive material. Therefore, the heat sink 12 and the
die 11 need to be insulated from each other by using the
insulating plastic packaging material 16. In FIG. 1, the
heat sink 12 is mostly located on the plastic packaging
material 16, that is, the heat sink 12 is mostly located at
a package layer formed by the plastic packaging material
16.

[0005] A heatdissipation method used for the package
body shown in FIG. 1 is to design a heat path in an IC
chip package structure, so as to spread heat of heat
points by using the heat sink. According to this heat dis-
sipation method, cooling is indiscriminately performed on
the entire chip to remove the heat from the entire package
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body, so as to maintain a temperature of the chip under
an upper limit of working.

[0006] However, the added heat sink still cannot be
infinitely close to the IC die due to some physical limita-
tions of an IC chip package technology and the IC chip
package structure, and the IC die is a heat source. There-
fore, a method for adding a heat sink to an IC chip pack-
age is not enough for reducing the temperatures of the
heat points on the surface of the IC chip, or has a limited
effect in an aspect of reducing the temperatures of the
heat points. As a result, working of the IC chip is still
limited by the temperatures of the heat points on the sur-
face of the IC chip.

[0007] In conclusion, in a current heat dissipation
method of an IC chip, because a heat sinkis mainly added
to an IC chip package structure, and the heat sink cannot
be infinitely close to an IC die, this heat dissipation meth-
od has a limited effect in an aspect of reducing a tem-
perature of a heat point on a surface of the IC chip.

SUMMARY

[0008] Embodiments of the present invention provide
an integrated circuit die and a preparation method there-
of, so as to resolve a problem that a currently used heat
dissipation method of an IC chip has a limited effect in
an aspect of reducing a temperature of a heat point on
a surface of the IC chip.

[0009] According to a first aspect, an integrated circuit
die is provided, including:

an underlay;

an active component;

an interconnection layer, covering the active com-
ponent, where the interconnection layer includes
multiple metal layers and multiple dielectric layers,
the multiple metal layers and the multiple dielectric
layers are alternately arranged, a metal layer whose
distance to the active component is the farthest in
the multiple metal layers includes metal cabling and
a metal welding pad; and

a heat dissipation layer, where the heat dissipation
layer covers aregion above the interconnection layer
except a position corresponding to the metal welding
pad, the heat dissipation layer is located under a
package layer, the package layer includes a plastic
packaging material, and the heat dissipation layer
includes an electrical-insulating material whose heat
conductivity is greater than a preset value.

[0010] With reference to the first aspect, in a first pos-
sible implementation manner, the heat dissipation layer
covers the metal layer whose distance to the active com-
ponent is the farthest.

[0011] With reference to the first aspect, in a second
possible implementation manner, the interconnection
layer further includes a passivation layer; the passivation
layer covers a region, above the metal layer whose dis-
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tance to the active component is the farthest, except the
position corresponding to the metal welding pad; and the
heat dissipation layer covers the passivation layer.
[0012] With reference to the first aspect, in a third pos-
sible implementation manner, an integrated circuit chip
including the integrated circuit die is a wire bonding chip,
the heat dissipation layer is formed after a wire bonding
technology is applied, and the heat dissipation layer fur-
ther covers the position corresponding to the metal weld-
ing pad.

[0013] With reference to the first aspect, the first pos-
sible implementation manner of the first aspect, or the
second possible implementation manner of the first as-
pect, in a fourth possible implementation manner, an in-
tegrated circuit chip including the integrated circuit die is
a wire bonding chip or a flip chip.

[0014] According to a second aspect, a preparation
method of an integrated circuit die is provided, including:

forming an active component on an underlay;
forming multiple metal layers and multiple dielectric
layers on a surface of the active componentin aman-
ner of alternate arrangement, where the multiple
metal layers and the multiple dielectric layers con-
stitute an interconnection layer, and a metal layer
whose distance to the active component is the far-
thest in the multiple metal layers includes metal ca-
bling and a metal welding pad; and

forming, in a region above the interconnection layer
except a position corresponding to the metal welding
pad, a heat dissipation layer that includes an elec-
trical-insulating material whose heat conductivity is
greater than a preset value, where the heat dissipa-
tion layer is located under a package layer that in-
cludes a plastic packaging material.

[0015] With reference to the second aspect, in a first
possible implementation manner, the forming, in aregion
above the interconnection layer except a position corre-
sponding to the metal welding pad, the heat dissipation
layer includes:

forming the heat dissipation layer above the metal
layer whose distance to the active component is the
farthest in the interconnection layer; and

disposing an opening at a position that is at the heat
dissipation layer and that is corresponding to the
metal welding pad.

[0016] With reference to the second aspect, in a sec-
ond possible implementation manner, the integrated cir-
cuit die further includes a passivation layer, and the form-
ing, in a region above the interconnection layer except a
position corresponding to the metal welding pad, the heat
dissipation layer includes:

forming the passivation layer above the metal layer
whose distance to the active component is the far-
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thest in the interconnection layer;

disposing an opening at a position that is at the pas-
sivation layer and that is corresponding to the metal
welding pad;

forming the heat dissipation layer on a surface of the
passivation layer; and

disposing an opening at a position that is at the heat
dissipation layer and that is corresponding to the
metal welding pad.

[0017] With reference to the second aspect, in a third
possible implementation manner, the integrated circuit
die further includes a passivation layer, and if an inte-
grated circuit chip including the integrated circuit die is a
wire bonding chip, and the heat dissipation layer is
formed after a wire bonding technology is applied, the
forming, in a region above the interconnection layer ex-
cept a position corresponding to the metal welding pad,
the heat dissipation layer includes:

forming the passivation layer above the metal layer
whose distance to the active component is the far-
thest in the interconnection layer;

disposing an opening at a position that is at the pas-
sivation layer and that is corresponding to the metal
welding pad; and

forming the heat dissipation layer on a surface of the
passivation layer.

[0018] Beneficial effects of the embodiments of the
present invention include:

According to the integrated circuit die and the prep-
aration method thereof provided in the embodiments
of the present invention, because a heat dissipation
layer covers a region above an interconnection layer
in the IC die except a position corresponding to the
metal welding pad, and is located under a package
layer, the heat dissipation layer can be closer to the
IC die. Because a material of the heat dissipation
layer is an electrical-insulating material whose heat
conductivity is greater than a preset value, the heat
dissipation layer can rapidly spread heat in a region
whose power density is relatively high in the IC die
to a surface of the entire die, thereby increasing a
heat dissipation area of an IC chip including the IC
die, and improving a heat dissipation capability of
the chip.

BRIEF DESCRIPTION OF DRAWINGS

[0019] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and a person of ordinary skill in the art may still
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derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1is a cross-sectional view of an IC chip accord-
ing to the prior art;

FIG. 2 is a cross-sectional view of a wire bonding
chip according to an embodiment of the present in-
vention;

FIG. 3 is a cross-sectional view of a flip chip accord-
ing to an embodiment of the present invention;
FIG. 4a is a first cross-sectional view of an IC die in
a wire bonding chip according to an embodiment of
the present invention;

FIG. 4b is a first cross-sectional view of an IC die in
aflip chip according to an embodiment of the present
invention;

FIG. 5a is a second cross-sectional view of an IC die
in a wire bonding chip according to an embodiment
of the present invention;

FIG. 5b is a third cross-sectional view of an IC die in
a wire bonding chip according to an embodiment of
the present invention;

FIG. 6a is a second cross-sectional view of an IC die
in a flip chip according to an embodiment of the
present invention;

FIG. 6b is a third cross-sectional view of an IC die in
aflip chip according to an embodiment of the present
invention; and

FIG. 7 is a top view of an IC die according to an
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0020] According to the IC die and the preparation
method thereof provided in embodiments of the present
invention, a heatdissipation layer formed by an electrical-
insulating material whose heat conductivity is greater
than a preset value covers a region above an intercon-
nection layerinthe IC die except a position corresponding
to a metal welding pad, and the heat dissipation layer is
located under a package layer. Therefore, heat in a re-
gion whose power density is relatively high in the IC die
is rapidly spread to a surface of the entire die, thereby
increasing a heat dissipation area of an IC chip, and im-
proving a heat dissipation capability of the chip.

[0021] With reference to the accompanying drawings
of the specification, the following describes specific im-
plementation manners of the IC die and the preparation
method thereof provided in the embodiments of the
present invention.

[0022] When the IC die provided in the embodiments
of the present invention is packaged by using an existing
package technology, an IC chip obtained after packaging
compries two types: one is a wire bonding chip shown in
FIG. 2, and the other is a flip chip shown in FIG. 3.
[0023] The wire bonding chip shown in FIG. 2 includes
an IC die 102, a die bonding material 101, a leading wire
103, a plastic packaging material 104, a substrate 105,
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and a solder ball 106. A general technological process
of packaging the wire bonding chip is as follows: first,
manufacturing the IC die 102; then, fastening the IC die
102 to the substrate 105 by using the die bonding material
101; next, welding the leading wire 103 to the IC die 102
and the substrate 105 in a manner of wire bonding; af-
terwards, plastically packaging the IC die 102 by using
the plastic packaging material 104; and last, welding the
solder ball 106 to the substrate 105, thereby completing
packaging of the entire wire bonding chip.

[0024] The flip chip shown in FIG. 3 includes an IC die
202, a metal bump (BUMP) 201, an underfill material
203, a plastic packaging material 204, a substrate 205,
and a solder ball 206. A general technological process
of packaging the flip chip is as follows: first, manufactur-
ing the IC die 202, where the bump 201 is formed on the
IC die 202; then, inverting and attaching the IC die 202
to the substrate 205, so as to physically and electrically
connect the IC die 202 to the substrate 205 by using the
bump 201; next, filling in the underfill material 203 to pro-
tect the bump 201; afterwards, plastically packaging the
IC die 202 by using the plastic packaging material 204;
and last, welding the solder ball 206 to the substrate 205,
thereby completing packaging of the entire flip chip.
[0025] An embodiment of the present invention pro-
vides an IC die, and the IC die includes:

an underlay;

an active component, where the active component
covers the underlay;

an interconnection layer, covering the active com-
ponent, where the interconnection layer includes
multiple metal layers and multiple dielectric layers,
the multiple metal layers and the multiple dielectric
layers are alternately arranged, a metal layer whose
distance to the active component is the farthest in
the multiple metal layers includes metal cabling and
a metal welding pad; and

a heat dissipation layer, where the heat dissipation
layer covers aregion above the interconnection layer
except a position corresponding to the metal welding
pad, the heat dissipation layer is located under a
package layer, the package layer includes a plastic
packaging material, and the heat dissipation layer
includes an electrical-insulating material whose heat
conductivity is greater than a preset value, where
the preset value may be 10 W/m-k.

[0026] That the multiple metal layers and the multiple
dielectric layers are alternately arranged means that a
first dielectric layer is formed above the active component
first, the first metal layer is formed above the first dielectric
layer next, a second dielectric layer is formed above the
first metal layer next, and the second metal layer is
formed above the second dielectric layer next, ..., until a
quantity of metal layers and that of dielectric layers meet
a requirement. Materials of all dielectric layers can be
different materials, but are all electrical-insulating mate-
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rials.

[0027] The metal cabling of the metal layer in the in-
terconnection layer is to connect an electrode of the ac-
tive component to a corresponding position, and the met-
al welding pad of the metal layer in the interconnection
layer is to lead, for convenience of practical application,
the electrode of the active component out of a package
body that packages the IC die.

[0028] The heat dissipation layer may cover a part of
the region above the interconnection layer in the IC die
except the metal welding pad, or may cover the entire
region above the interconnection layer in the IC die ex-
cept the metal welding pad.

[0029] Optionally, as shown in FIG. 4a and FIG. 4b,
the heat dissipation layer covers a region, above the met-
al layer whose distance to the active component in the
IC die is the farthest in the interconnection layer in the
IC die, except the position corresponding to the metal
welding pad, where the heat dissipation layer may cover
a part of a region of the metal welding pad in the IC die.
In this case, because the material of the heat dissipation
layer is an insulating material, the heat dissipation layer
in FIG. 4a and FIG. 4b replaces a passivation layer in an
IC die in the prior art.

[0030] FIG. 4ais a schematic structural diagram of an
IC die in which a heat dissipation layer is used to replace
a passivation layer when an IC chip is a wire bonding
chip. FIG. 4a is a cross-sectional view of a dashed-line
block 100 in FIG. 2. In FIG. 4a, the leading wire 103, a
metal welding pad 107 that is located at a metal layer
whose distance to an active component 111 is the far-
thest in an interconnection layer 112, a heat dissipation
layer 109, and a underlay 110 are included. In FIG. 4a,
the heat dissipation layer 109 further has a function of a
passivation layer.

[0031] When the IC die shown in FIG. 4a is being pro-
duced, first, the active component 111 is formed on the
underlay 110; then, multiple metal layers and multiple
dielectric layers are alternately formed above the active
component 111, where the multiple metal layers and the
multiple dielectric layers constitute the interconnection
layer 112, and the metal layer whose distance to the ac-
tive component 111 is the farthest in the interconnection
layer 112 contains the metal welding pad 107; and last,
the heat dissipation layer 109 is formed above the metal
layer that contains the metal welding pad 107, and an
opening is disposed in a region that is at the heat dissi-
pation layer and that directly faces the metal welding pad,
where the opening may be smaller than the metal welding
pad directly faced by the opening, provided that the IC
die can be connected to a substrate in a heat dissipation
enhanced IC chip by using a region that is on the metal
welding pad and that directly faces the opening.

[0032] FIG. 4b is a schematic structural diagram of an
IC die in which a heat dissipation layer is used to replace
a passivation layer when an IC chip is a flip chip. FIG. 4b
is a cross-sectional view of a dashed-line block 200 in
FIG. 3. InFIG. 4b, the metal bump 201, a heat dissipation
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layer 207, under bump metal (UBM, under bump metal)
209, a metal welding pad 210 that is located at a metal
layer whose distance to an active component 212 is the
farthest in an interconnection layer 213, and a underlay
211 are included. In FIG. 4b, the heat dissipation layer
207 further has a function of the passivation layer.
[0033] When the IC die shown in FIG. 4b is being pro-
duced, first, the active component 212 is formed on the
underlay 211; then, multiple metal layers and multiple
dielectric layers are alternately formed above the active
component 212, where the multiple metal layers and the
multiple dielectric layers constitute the interconnection
layer 213, and the metal layer whose distance to the ac-
tive component 212 is the farthest in the interconnection
layer 213 contains the metal welding pad 210; last, the
heat dissipation layer 207 is formed above the metal layer
that contains the metal welding pad 210, and an opening
is disposed in aregion that is at the heat dissipation layer
207 and that directly faces the metal welding pad 210,
where the opening may be smaller than the metal welding
pad directly faced by the opening, provided that the IC
die can be connected to a substrate in a heat dissipation
enhanced IC chip by using a region that is at the metal
welding pad and directly faces the opening; and next, the
UBM 209 and the metal bump 201 are sequentially pro-
duced upon the metal welding pad 210.

[0034] Optionally, when the interconnection layer in
the IC die further includes a passivation layer, the pas-
sivation layer covers a region, above the metal layer
whose distance to the active component is the farthest,
except the position corresponding to the metal welding
pad, and the heat dissipation layer covers the passivation
layer. In this case, when an IC chip is a wire bonding
chip, the IC die provided in this embodiment of the
present invention is shown in FIG. 5a and FIG. 5b. When
an IC chip is a flip chip, the IC die provided in this em-
bodiment of the present invention is shown in FIG. 6a
and FIG. 6b.

[0035] The IC die 102 shown in FIG. 5aincludes a un-
derlay 110, an active component 111, an interconnection
layer 112, a passivation layer 108, and a metal welding
pad 107 that is located at a metal layer whose distance
to the active component 111 is the farthest in the inter-
connection layer 112. A heat dissipation layer 109 covers
the passivation layer 108. An opening that is at the pas-
sivation layer 108 and that directly faces the metal weld-
ing pad 107 is smaller than or equal to an opening that
is at the heat dissipation layer 109 and that directly faces
the metal welding pad 107. In FIG. 5a, description is
made by using an example that the opening that is at the
passivation layer 108 and that directly faces the metal
welding pad 107 is smaller than the opening that is at the
heat dissipation layer 109 and that directly faces the met-
al welding pad 107. In FIG. 53, the leading wire 103 is
further included. FIG. 5a is a cross-sectional view of a
dashed-line block 100 in FIG. 2.

[0036] In a process of producing the IC die shown in
FIG. 53, first, the active component 111 is formed on the
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underlay 110; then, multiple metal layers and multiple
dielectric layers are alternately formed above the active
component 111, where the multiple metal layers and the
multiple dielectric layers constitute the interconnection
layer 112, and the metal layer whose distance to the ac-
tive component 111 is the farthest in the interconnection
layer 112 contains the metal welding pad 107; next, the
passivation layer 108 is formed above the metal layer
that contains the metal welding pad 107, and an opening
is disposed in aregion thatis at the passivation layer 108
and that directly faces the metal welding pad; afterwards,
the heat dissipation layer 109 is formed above the pas-
sivation layer 108, and an opening is disposed in aregion
that is at the heat dissipation layer 109 and that directly
faces the metal welding pad 107; and last, wire bonding
is performed. The opening that is at the heat dissipation
layer 109 and that directly faces the metal welding pad
107 is not smaller than the opening that is at the passi-
vation layer 108 and that directly faces the metal welding
pad 107. That s, in the process of producing the IC die
shown in FIG. 53, the heat dissipation layer 109 is formed
before wire bonding is performed.

[0037] The IC die 102 shown in FIG. 5b includes a un-
derlay 110, an active component 111, an interconnection
layer 112, a passivation layer 108, and a metal welding
pad 107 that is located at a metal layer whose distance
to the active component 111 is the farthest in the inter-
connection layer 112. A heat dissipation layer 109 covers
the passivation layer 108. In FIG. 5b, the leading wire
103 is further included. FIG. 5b is a cross-sectional view
of a dashed-line block 100 in FIG. 2.

[0038] In a process of producing the IC die shown in
FIG. 5b, first, the active component 111 is formed on the
underlay 110; then, multiple metal layers and multiple
dielectric layers are alternately formed above the active
component 111, where the multiple metal layers and the
multiple dielectric layers constitute the interconnection
layer 112, and the metal layer whose distance to the ac-
tive component 111 is the farthest in the interconnection
layer 112 contains the metal welding pad 107; next, the
passivation layer 108 is formed above the metal layer
that contains the metal welding pad 107, and an opening
is disposed in aregion thatis at the passivation layer 108
and that directly faces the metal welding pad 107; after-
wards, wire bonding is performed; and last, the heat dis-
sipation layer 109 is formed on an active surface of the
IC die. That is, in the process of producing the IC die
shown in FIG. 5b, wire bonding is performed before the
heatdissipation layer is formed. After the heat dissipation
layeris formed, the heat dissipation layer 109 on the met-
al welding pad 107 can be removed, that is, an opening
(shown in FIG. 5b) is disposed at a position that is at the
heat dissipation layer 109 and that directly faces the met-
alwelding pad 107. A sizerelationship between the open-
ing that is at the passivation layer 108 and that directly
faces the metal welding pad 107 and the opening that is
at the heat dissipation layer 109 and that directly faces
the metal welding pad 107 is not limited. Certainly, after
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the heat dissipation layer 109 is formed, the heat dissi-
pation layer on the metal welding pad 107 may also not
be removed. In addition, in FIG. 5b, description is made
by using an example that the opening that is at the pas-
sivation layer 108 and that directly faces the metal weld-
ing pad 107 is larger than the opening that is at the heat
dissipation layer 109 and that directly faces the metal
welding pad 107.

[0039] The IC die 202 shown in FIG. 6aincludes a un-
derlay 211, an active component 212, an interconnection
layer 213, where a UBM 209 is electroplated on a metal
welding pad 210, the bump 201 is electroplated on the
UBM 209, a heat dissipation layer 207 covers a passiva-
tion layer 208, and the metal welding pad 210 is located
at a metal layer whose distance to the active component
212 is the farthest in the interconnection layer 213. FIG.
6a is a cross-sectional view of a dashed-line block 200
in FIG. 3.

[0040] In a process of producing the IC die shown in
FIG. 63, first, the active component 212 is formed on the
underlay 110; then, multiple metal layers and multiple
dielectric layers are alternately formed above the active
component 212, where the multiple metal layers and the
multiple dielectric layers constitute the interconnection
layer 213, and the metal layer whose distance to the ac-
tive component 212 is the farthest in the interconnection
layer 213 contains the metal welding pad 210; next, the
passivation layer 208 is formed above the metal layer
that contains the metal welding pad 210, an opening is
disposed in a region that is at the passivation layer 208
and that directly faces the metal welding pad 210, and
the UBM 209 is electroplated in the opening region; af-
terwards, the heat dissipation layer 207 is formed above
the passivation layer 208, and an opening is disposed in
aregion that is at the heat dissipation layer 207 and that
directly faces the metal welding pad 210; and last, the
bump 201 is electroplated on the UBM 209. The opening
that is at the heat dissipation layer 207 and that directly
faces the metal welding pad 210 is not smaller than the
opening that is at the passivation layer 208 and that di-
rectly faces the metal welding pad 210.

[0041] The IC die 202 shown in FIG. 6b includes a un-
derlay 211, an active component 212, an interconnection
layer 213, where a UBM 209 is electroplated on a metal
welding pad 210, the bump 201 is electroplated on the
UBM 209, a heat dissipation layer 207 covers a passiva-
tion layer 208, and the metal welding pad 210 is located
at a metal layer whose distance to the active component
212 is the farthest in the interconnection layer 213. FIG.
6b is a cross-sectional view of a dashed-line block 200
in FIG. 3.

[0042] In a process of producing the IC die shown in
FIG. 6b, first, the active component 212 is formed on the
underlay 110; then, multiple metal layers and multiple
dielectric layers are alternately formed above the active
component 212, where the multiple metal layers and the
multiple dielectric layers constitute the interconnection
layer 213, and the metal layer whose distance to the ac-
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tive component 212 is the farthest in the interconnection
layer 213 contains the metal welding pad 210; next, the
passivation layer 208 is formed above the metal layer
that contains the metal welding pad 210, an opening is
disposed in a region that is at the passivation layer 208
and that directly faces the metal welding pad 210, and
the UBM 209 is electroplated in the opening region; af-
terwards, the bump 201 is electroplated on the UBM 209,
and the heat dissipation layer 207 is formed above the
passivation layer 208; and last, because the IC die in the
flip chip is connected to the substrate in the IC chip by
using the bump 201, the heat dissipation layer 207 on a
surface of the bump 201 further needs to be removed.
The opening that is at the heat dissipation layer 207 and
that directly faces the metal welding pad 210 is not small-
er than the opening that is at the passivation layer 208
and that directly faces the metal welding pad 210.
[0043] A top view of the IC die in the chip shown in
FIG. 2 or FIG. 3 may be shown in FIG. 7, and each in-
cludes an underlay, an active component, an intercon-
nection layer, and a heat dissipation layer. When the in-
terconnection layer in FIG. 7 further includes a passiva-
tion layer, FIG. 7 is a top view of any IC die of the IC dies
shown in FIG. 5a, FIG. 5b, FIG. 6a, and FIG. 6b. When
the interconnection layer in FIG. 7 does not include a
passivation layer, FIG. 7 is a top view of the IC die shown
in FIG. 4a or FIG. 4b.

[0044] In FIG. 7, a metal layer 31 whose distance to
the active component is the farthest in the interconnec-
tion layer covering the active component in the IC die,
and a heat dissipation layer 32 are included. The metal
layer 31 may be further divided into metal cabling 311
and metal welding pads 312 in the metal layer. Some
openings are disposed at positions that are at the heat
dissipation layer 32 and that directly face the metal weld-
ing pads 312 of the metal layer 31, where each opening
may be smaller than a corresponding metal welding pad.
That is, the passivation layer covering the opening posi-
tions above the metal welding pads 312 needs to be re-
moved, so that the IC die can be connected to a substrate
in the IC chip by using the metal welding pads 312 that
is not covered by the passivation layer.

[0045] In practice, a shape of the metal layer whose
distance to the active component is the farthest in the
interconnection layer covering the active component in
the IC die is not limited to a shape shown in FIG. 7.
[0046] An embodiment of the present invention pro-
vides a preparation method of an IC die, and the method
includes:

forming an active component on an underlay;

forming multiple metal layers and multiple dielectric
layers on a surface of the active componentin aman-
ner of alternate arrangement, where the multiple
metal layers and the multiple dielectric layers con-
stitute an interconnection layer, and a metal layer
whose distance to the active component is the far-
thest in the multiple metal layers includes metal ca-
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bling and a metal welding pad; and

forming, in a region above the interconnection layer
except a position corresponding to the metal welding
pad, a heat dissipation layer that includes an elec-
trical-insulating material whose heat conductivity is
greater than a preset value, where the heat dissipa-
tion layer is located under a package layer that in-
cludes a plastic packaging material.

[0047] The position corresponding tothe metal welding
pad may be a region directly facing the metal welding pad.
[0048] In practice, the heat dissipation layer may be
formed in a part of the region above the interconnection
layer in the IC die except the metal welding pad, or the
heat dissipation layer may be formed in the entire region
above the interconnection layer in the IC die except the
metal welding pad.

[0049] In this way, the heat dissipation layer can be in
direct contact with the IC die, and can rapidly spread heat
on the IC die to an entire chip, thereby increasing a heat
dissipation area of the IC chip, and improving a heat dis-
sipation capability of the chip.

[0050] Optionally, the forming, in a region above the
interconnection layer except a position corresponding to
the metal welding pad, the heat dissipation layer in-
cludes:

forming the heat dissipation layer above the metal
layer whose distance to the active component is the
farthest in the interconnection layer; and

disposing an opening at a position that is at the heat
dissipation layer and that is corresponding to the
metal welding pad.

[0051] In this way, the IC die can be connected, in a
manner of wire bonding or a bump or in another manner,
to the substrate in the IC chip by using a region that is
on the metal welding pad and that is not covered by the
heat dissipation layer. When the IC die is connected, in
the manner of wire bonding, to the substrate in the IC
chip by using the region that is on the metal welding pad
and that is not covered by the heat dissipation layer, a
schematic structural diagram of the IC die is shown in
FIG. 4a. When the IC die is connected, in the manner of
the bump, to the substrate in the IC chip by using the
region that is on the metal welding pad and that is not
covered by the heat dissipation layer, a schematic struc-
tural diagram of the IC die is shown in FIG. 4b.

[0052] When the interconnection layer of the IC die fur-
ther includes a passivation layer, the forming, in a region
above the interconnection layer except a position corre-
sponding to the metal welding pad, the heat dissipation
layer includes:

forming the passivation layer above the metal layer
whose distance to the active component is the far-
thest in the interconnection layer;

disposing an opening at a position that is at the pas-
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sivation layer and that is corresponding to the metal
welding pad, that is, removing the passivation layer
at the position corresponding to the metal welding
pad;

forming the heat dissipation layer on a surface of the
passivation layer; and

disposing an opening at a position that is at the heat
dissipation layer and that is corresponding to the
metal welding pad, that is, removing the heat dissi-
pation layer at the position corresponding to the met-
al welding pad.

[0053] In this way, the IC die can be connected, in a
manner of wire bonding or a bump or in another manner,
to the substrate in the IC chip by using a region that is at
the metal welding pad and that is not covered by the heat
dissipation layer and the passivation layer. When the IC
die is connected, in the manner of wire bonding, to the
substrate in the IC chip by using the region that is at the
metal welding pad and that is not covered by the heat
dissipation layer and the passivation layer, a schematic
structural diagram of the IC die is shown in FIG. 5a or
FIG. 5b. When the IC die is connected, in the manner of
the bump, to the substrate in the IC chip by using the
region that is at the metal welding pad and that is not
covered by the heat dissipation layer, a schematic struc-
tural diagram of the IC die is shown in FIG. 6a or FIG. 6b.
[0054] Optionally, when an IC chip is a wire bonding
chip, and the heat dissipation layer is formed after wire
bonding is performed, the forming, in a region above the
interconnection layer except a position corresponding to
the metal welding pad, the heat dissipation layer in-
cludes:

forming a passivation layer above the metal layer
whose distance to the active component is the far-
thest in the interconnection layer;

disposing an opening at a position that is at the pas-
sivation layer and that is corresponding to the metal
welding pad; and

forming the heat dissipation layer on a surface of the
passivation layer, where in this technology, an open-
ing at a position that is at the heat dissipation layer
and that is corresponding to the metal welding pad
may not need to be disposed.

[0055] The IC die and the preparation method thereof
provided in the embodiments of the presentinvention are
applicable to a wire bonding chip and a flip chip, and are
further applicable to a chip in another package form.

[0056] According to a heat dissipation enhanced IC
chip and a preparation method thereof provided in the
embodiments of the present invention, a material of a
heat dissipation layer is an electrical-insulating material
whose heat conductivity is high, thickness of the heat
dissipation layer may be any thickness required in this
technology, and a method for forming the heat dissipation
layer is not limited to methods such as physical sputter-
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ing, chemical deposition, electroplating, and coating.
[0057] A person skilled in the art may understand that
the accompanying drawings are merely schematic dia-
grams of preferred embodiments, and modules or proc-
esses in the accompanying drawings are not necessarily
required for implementing the present invention.

[0058] A person skilled in the art may understand that
the modules in the apparatuses provided in the embod-
iments may be arranged in the apparatuses in a distrib-
uted manner according to the description of the embod-
iments, or may be arranged in one or more apparatuses
that are different from those described in the embodi-
ments. The modules in the foregoing embodiments may
be combined into one module, or split into a plurality of
submodules.

[0059] The sequence numbers of the foregoing em-
bodiments of the present invention are merely for illus-
trative purposes, and are not intended to indicate priori-
ties of the embodiments.

[0060] Obviously, a person skilled in the art can make
various modifications and variations to the presentinven-
tion without departing from the spirit and scope of the
present invention. The present invention is intended to
cover these modifications and variations provided that
they fall within the scope of protection defined by the
following claims and their equivalent technologies.

Claims
1. An integrated circuit die, comprising:

an underlay;

an active component;

an interconnection layer, covering the active
component, wherein the interconnection layer
comprises multiple metal layers and multiple di-
electric layers, the multiple metal layers and the
multiple dielectric layers are alternately ar-
ranged, a metal layer whose distance to the ac-
tive component is the farthest in the multiple
metal layers comprises metal cabling and a met-
al welding pad; and

a heat dissipation layer, wherein the heat dissi-
pation layer covers aregion above the intercon-
nection layer except a position corresponding to
the metal welding pad, the heat dissipation layer
is located under a package layer, the package
layer comprises a plastic packaging material,
and the heat dissipation layer comprises an
electrical-insulating material whose heat con-
ductivity is greater than a preset value.

2. The integrated circuit die according to claim 1,
wherein the heat dissipation layer covers the metal
layer whose distance to the active component is the
farthest.
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The integrated circuit die according to claim 1,
wherein the interconnection layer further comprises
a passivation layer; the passivation layer covers a
region, above the metal layer whose distance to the
active component is the farthest, except the position
corresponding to the metal welding pad; and the heat
dissipation layer covers the passivation layer.

The integrated circuit die according to claim 1,
wherein an integrated circuit chip comprising the in-
tegrated circuit die is a wire bonding chip, the heat
dissipation layer is formed after a wire bonding tech-
nology is applied, and the heat dissipation layer fur-
ther covers the position corresponding to the metal
welding pad.

The integrated circuit die according to any one of
claims 1 to 3, wherein an integrated circuit chip com-
prising the integrated circuit die is a wire bonding
chip or a flip chip.

A preparation method of an integrated circuit die,
comprising:

forming an active component on an underlay;
forming multiple metal layers and multiple die-
lectric layers on a surface of the active compo-
nent in a manner of alternate arrangement,
wherein the multiple metal layers and the multi-
ple dielectric layers constitute an interconnec-
tion layer, and a metal layer whose distance to
the active component is the farthest in the mul-
tiple metal layers comprises metal cabling and
a metal welding pad; and

forming, in a region above the interconnection
layer except a position corresponding to the met-
alwelding pad, a heatdissipation layer that com-
prises an electrical-insulating material whose
heat conductivity is greater than a preset value,
wherein the heat dissipation layer is located un-
der a package layer that comprises a plastic
packaging material.

The method according to claim 6, wherein the form-
ing, in a region above the interconnection layer ex-
cept a position corresponding to the metal welding
pad, the heat dissipation layer comprises:

forming the heatdissipation layer above the met-
allayer whose distance to the active component
is the farthest in the interconnection layer; and
disposing an opening at a position that is at the
heat dissipation layer and that is corresponding
to the metal welding pad.

8. The method according to claim 6, wherein the inte-

grated circuit die further comprises a passivation lay-
er, and the forming, in a region above the intercon-
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nection layer except a position corresponding to the
metal welding pad, the heat dissipation layer com-
prises:

forming the passivation layer above the metal
layer whose distance to the active component
is the farthest in the interconnection layer;
disposing an opening at a position that is at the
passivation layer and that is corresponding to
the metal welding pad;

forming the heat dissipation layer on a surface
of the passivation layer; and

disposing an opening at a position that is at the
heat dissipation layer and that is corresponding
to the metal welding pad.

The method according to claim 6, wherein the inte-
grated circuit die further comprises a passivation lay-
er, and if an integrated circuit chip comprising the
integrated circuit die is a wire bonding chip, and the
heat dissipation layer is formed after a wire bonding
technology is applied, the forming, in aregion above
the interconnection layer except a position corre-
sponding to the metal welding pad, the heat dissipa-
tion layer comprises:

forming the passivation layer above the metal
layer whose distance to the active component
is the farthest in the interconnection layer;
disposing an opening at a position that is at the
passivation layer and that is corresponding to
the metal welding pad; and

forming the heat dissipation layer on a surface
of the passivation layer.
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